When sperm donation is costly, insemination is reciprocal and ejaculate size is a good predictor of an individual's reproductive state, internally fertilizing hermaphrodites are expected to donate more sperm when they receive more, resulting in sperm trading by volume. We compared the amounts of sperm exchanged reciprocally between partners of the planarian flatworm Dugesia gonocephala. In the field, mating individuals had more self sperm, but were less allosperm depleted than nonmating individuals. Larger individuals also had more self sperm and transferred more sperm. Although individuals mated assortatively by size, self sperm reserves were not correlated within pairs. Nevertheless, mating partners exchanged similar amounts of sperm, even after correcting for self sperm availability. Hence, individuals give more sperm not only when they have more, but also when they receive more. This is the first indication that sperm trading by volume occurs in a simultaneous hermaphrodite with mutual penis intromission. It appears to be achieved by both partners donating sperm until the partner with the lowest self sperm reserves finishes ejaculation and completes spermatophore transfer. In response, the other partner ends sperm donation as well, and transfers its spermatophore with only a short delay. The evolution of conditional sperm exchange in this species may be explained by the fact that male mating rate is limited owing to the time needed to replenish self sperm reserves.
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Assuming that the female function of a hermaphrodite with internal fertilization rarely runs short of sperm, and that the benefits of receiving multiple ejaculates are limited, one could expect hermaphrodites to mate mainly to inseminate their partner rather than to receive sperm (Charnov 1979) . This view stems from species with separate sexes (gonochorists), where females usually limit male mating opportunities and, as a result, males will rarely refuse to donate sperm when given an opportunity by a female partner (Bateman 1948) . In hermaphrodites, however, mating opportunities are not limited in this way. Here, all conspecifics may want to donate sperm and, therefore, copulate readily and accept sperm in order to have a chance at inseminating a partner. This results in a promiscuous mating system with a high mating rate. A donor may therefore be limited not by the number of mating partners, but by its own capacity to inseminate them. Since hermaphrodites cannot increase resources for paternal reproduction without compromising maternal reproduction, they may become choosy about to whom they donate sperm when mating rates are high (Michiels, in press). This is particularly likely when individuals vary in quality (e.g. fecundity) and when copulations are costly but easy to get because mating partners are abundant (see also Ridley 1983).
One consequence is that hermaphrodites might have developed a preference for mates that reciprocate. Many hermaphroditic species digest most of the sperm they receive (Michiels, in press). Hence, assuming that sperm digestion is beneficial, a preference for reciprocating partners is likely to spread in a hermaphroditic population, leading to conditional reciprocity or sperm trading (sperm are given only to partners that reciprocate). Evidence of sperm trading comes from the sea slug Navanax inermis. In this species sperm donation is unilateral but alternated repeatedly during a single mating bout (Leonard & Lukowiak 1984 , 1985 , 1991 . Similarly, in the planarian flatworm Dugesia polychroa copulations with a symmetrical outcome (no transfer or bilateral transfer) are more common than expected relative to unilateral copulations (Michiels & Streng 1998).
